STREAMTEAM Program INTROducTioN

Soft light filtering through leaves, birds chirping, water gurgling, fish
rising . . . Quietly flowing through your neighborhood is one of the many
creeks that defines the topography of the Boulder Creek Watershed. A
watershed is an area of land where water drains to a stream, river, lake or
ocean. The Boulder Creck Watershed extends from the Continental
Divide to where Boulder Creek converges with the St. Vrain River east
of the county fine. It is home to a rich diversity of animal and plant
species.

The quality of water directly affects the quality of our lives. We depend
on clean water for drinking, recreation, aesthetics, wildlife, irrigation and industry. Each person,
through responsible action, has the potential to influence in small yet significant ways the water
quality of our streams in the Boulder Creek Watershed.

Purpose

The Streamteam program is designed to be used by people who are interested in learning more about
their streams and wetlands.

The objectives of Streamteam are to:

<  Encourage citizen commitment to protecting streams.

< Educate people about their relationship to streams and watersheds.

#  Facilitate volunteer efforts to enhance local waterways.

< Protect water resources through pollution prevention and water conservation.

Who's in charge?

You are. This is a citizen-driven program. Streamteam is intended to be a long-term stream
monitoring program, which is organized and supported by the city of Boulder Stormwater Quality
Office.

Interested neighborhoods can form a Streamteam by contacting the Stormwater Quality Office.
Streamteam members are asked to complete an application outlining the actions they wish to take to
protect and enhance their local waterway. In turn, the city will provide each Streamteam with the
necessary equipment, information, and hands-on training workshops to effectively monitor local
waterways.

To initiate a Streamteam:

<& Contact the Stormwater Quality Office for an application.

< Find friends and neighbors to participate in your Streamteam.

%  Choose a waterway for your Streamteam activities.

< Obtain a USGS topographic (topo) map of your area. This map will help you identify the
drainage basin for your creek. Topo maps are available at local outdoor stores.

<  Finally, develop an action plan with your Streamteam.



Streamteam actions;

NSNS SN

Participate in monthly or quarterly creek cleanups.

Stencil the storm drain in your neighborhood with message:
DISPOSE NO WASTE. DRAINS TO CREER

Remove non-native plants.

Organize neighborhood water quality workshops.

Conduct water quality monitoring of stream chemistry or aquatic insect surveys.
Report spills or other problems.

Some Creek Work Reminders

Get permission from landowners if your creek flows through private property. Do not
enter areas without permission. It is recommended that you use public access points when
possible.

Always work with a team of two or more.

Do not put yourself in danger when working in or around the creek.

Be careful of ticks, poison ivy and insects. It is recommended that you bring repellent
and sunscreen, use work gloves and wear good shoes.

Watch out for unstable banks--your footsteps could speed erosion.

Be alert for fish and amphibian habitats and, when possible, do not disturb fragile
vegetation or wildlife. Remember: it is okay to observe, but refrain from taking animals or
plants from their natural environment.

Use caution around creeks in the spring when they are running high and swift with
snowinelt.

If for any reason you feel uncomfortable about creek conditions or surroundings, please
plan your Streamteam activities for another day. Your safety is more important than
any of the objectives of the Streamteam program.

For more information or to receive a Streamteam application, please contact:

City of Boulder Boulder Creek Watershed Initiative
Public Works/ Utilities Jeff Writer, President

Stormwater Quality Office 607 North Street

4049 N. 75th Street Boulder, CO 80304

Boulder, Colorado 80301 (303) 245-8486

(303) 413-7365




STREAMTEAM Acknowledgment of Risk and Release
Please read this form carefully and be aware that in participating in STREAMTEAM activities you will be
waiving and releasing all claims for injuries you or your child/ward might sustain due to participation in this
program

The STREAMTEAM program is organized by the City of Boulder Stormwater Quality Program.
Participants will be briefed on the explicit Streamteam duties at periodic orientations. Generally, those
participating in a creek clean-up, water quality testing or streambank restoration will come in contact with a
variety of potential risks. This list1s by no means complete or exclusive, but includes:

1. Physical injuries related to creek clean-up, water quality testing or streambank restoration: twisted ankle,
back or neck muscle strain, being cut by glass, falling into the creek, tripping on branches or tree roots;

2. Types of refuse one may come in contact with: paper trash (newspaper, office paper, paper bags);
food/beverage containers (glass, aluminum, cardboard); discarded clothing;

3. The stream corridors are used by many people: please be aware that you may come into contact with items
that may be contaminated and should be picked up with a trowel and only when wearing heavy-duty gloves:
condoms, needles, eating utensils, animal waste, other questionable items.

1t is pertinent that each participant m the clean-up and restoration activities have both heavy-duty work
gloves and thick-soled work/hiking shoes or boots.

As participant or parent/guardian of a participant in the program, I recognize and acknowledge that there are
certain risks of physical injury and I agree to assume the full risk of any injuries, property damage or loss
which I or my minor child/ward may sustain as a result of participating in any and all activities connected
with or associated with the STREAMTEAM program.

I agree to waive and relinquish all claims I or my minor child/ward may have as a result of participating in the
program against the City of Boulder and its officers, agents, servants, and employees.

I further agree to indemnify and hold harmless and defend the City of Boulder and its officers, agents,
servants, and employees from any and all claims by other parties resulting from injuries, damages, and losses

caused by me or my minor child arising out of, connected with, or in any way associated with the
STREAMTEAM Program.

I the event of any emergency, I authorize City officials to secure from any licensed hospital, physician and/or
medical personnel any treatment deemed necessary for me or my minor child’s immediate care and agree that
I will be responsible for payment of any and all medical services rendered.

I have read and fully understand the above program details. waiver and release of all claims and permission to
secure treatment and shall not be modified orally.

Participant/Child/Ward Name
(please orint) T
Birth Date Age SexM__F__ }sé/gj 4 %,
2l wﬁf‘g‘ iz
Address Phone B &
\‘5_‘5554'

Participant/Parent/Guardian Signature




Section 1.

Visual/Notable
Assessment
of Your Stream



1.0 Riparian Habitat Assessment

The purpose of this assessment is to help neighborhood Stream Team groups gather informatior
about local streams, rivers, and ponds. This information can be used to:

1. quantify environmental impact and evaluate watershed health
2. assess stream response to watershed management

3. allow valid comparisons between different streams

4. establish a record of stream conditions over time

Specific guidelines are described to assist in the establishment of reference sites on your local
waterbody. Additionally, specific activities are provided to maintain or improve the health of your
local waterbody.
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1.1 Development of a site map

Each Stream Team will be provided with a general location map from the City of Boulder Public
Works Department.

! Stream Site ID # - Locate your stream on this map and obtamn a site number from the City of’
Boulder.

In addition to using this map it is important to generate your own site map. Draw the site map in
the field notebook from direct observation. Use the map drawn on the previous page as an
example. Each map should have:

Stream Name
Date
Surveyor Names
Direction of Stream Flow
North Arrow
‘Map Scale
Landmarks
Legend to Symbols
Valley cross-section
Pool-niffle sequences
Gravel and sand bars
Cross-section

1.2 Physical Characterization

? Photograph #(s) and Description - Make sure to list the date/time of photo, the direction (north
etc.) in which the photograph was taken, and any other pertinent information.

3 Predominant Surrounding Area. The predominant land use in the area is used to help define
how much water can be expected to runoff during storm events, and to target potential non-point
pollution sources. (see page 49 - StreamKeepers Field Guide)

4 Local Watershed Erosion - Look for the following land-use practices that might effect the
amount of erosion that is going on in the watershed:

recent construction - disturbed soils

plowed soils

lack of vegetation

eroded trails

S Local watershed non-point source pollution - Non-point source pollution is pollution from
more than one source. Non-point pollution is difficult to deal with because it is the cumulative



effect of a large number of small sources. Examples of non-point source pollution are
pesticide/fertilizer runoff from commercial, agricultural, and residential areas; atmospheric
deposition of air poilutants; septic systems; storm drains (see page 13 in the StreamKeepers
Handbook).

¢ Length of Reach - Pick a length of stream based on the table below. You may adopt more
than this specified reach, but you should consistently monitor your selected reach for comparative
purposes over time.

600'-1200' - Open space
400" - low/medium density residential/commercial
200 ~high density residential/commercial

" Estimated Stream Width (ft) - measure perpendicular to the predominant flow of water. If
stream width is extremely variable, pick locations generally indicative of stream width in your
reach.

& Estimated Stream Depth (ft) - If stream depth is extremely variable, pick locations generally
indicative of stream depth in your reach. )

? High water mark - Look for signs of debris, scoured grass, etc. Measure or estimate from the
base of the stream bottom for the vertical measurement. Measure horizontally from the water's
edge for the horizontal measurement.

" Velocity (ft/s) - Within your site, measure the distance between two points (one upstream, one
downstream). They should be around 50 feet reach with consistent flow (no drops, diversion
dams, etc.). Toss your float ( a stick, a ball, etc.) into the channel above the upstream point.
Start timing when the float crosses the upstream point. Time how long it takes to get to the
downstream point. Repeat two times!! See appendix __for worksheets on completing this task.

1 Stream Discharge (ff /s) - Stream discharge measures the volume of water flowing in" yout
stream per unit time. See appendix __ for worksheets on completing this task.

2 Dam Present - dams include diversion structures, storm flow retention ponds, etc.

¥ Channeled - Has stream been engineered with concrete riprap, fill, etc.? Has stream been
straightened?

1.3 Substrate Components

The composition of the stream bed (substrate) is an important factor in how streams behave.
Performing a basic pebble count helps to better understand hydraulics, erosion rates in the -
watershed, and fish/aquatic insect habitat. The larger the stones, generally the more diverse the
habitat. Sand supports minimal fauna, silty sand is somewhat better, and a muddy substrate is
stightly better still. A small amount of sand or silt shifting in and around the gravel eliminates



much of the area as suitable habitat for the attachment and hiding of aquatic insects
(macroinvertebrates). The amount of gravel/cobble surrounded by fine sediment is termed the

embeddness.

1 Sediment odors - best estimate hypothesis

15 Sediment Oils - ook for sheens

16 Sediment Deposits - use best estimate

17 [norganic Substrate - Pebble Count Procedure
1. Select a section that is characteristic of your steam that your are monitoring.
2. Using a stick or your hand, avert your gaze and randomly pick up the first particle
touched by the tip of your index finger.

3 Measure the intermediate axis (neither the longest nor the shortest)
4. Using the same procedure measure a minimum of 100 particles to obtain a valid count

and use a tally sheet.

# Organic substrate component - use best estimate



Habitat Assessment Field Data Sheet (page 2)

Stream

Sampie Site ID #

Date

Surveyors

(Adapted from Barbour and Stribling. Visual-Based Habitat Assessment)

Habitat Parameter

Category

Optimal

Suboptimal

Marginal

Poor

1. Instream Cover

Score

Greater than 30%
mix of snags.
submerged logs.
undercut banks. or
other stable habitat

30-30% mix of stable
habitat: adequate
habitat for
maintenance of
populations

10-30% mix of
stable habitat
availability less than
desirable

Less than % nux
of stable habitat:
lack of habitat 1s
obvious

12 1 10

9 3 7

6 3 +

3 2 {

2. Epifaunal
Substrate

Score

Well developed
riffle and run: riffle

. 15 as wide as stream

and length extends
two times the width
of siream:
abundance of cobble

Riffle is as wide as
stream but length is
less than two times

- width: abundance of

cobble: boulders and
gravel common

Rumn area may be
lacking; rifle not as
wide as steam and
its length is less
than 2 times the
stream width: gravel
or large boulders
and bedrock
prevalent: some
cobble present

Riffles or runs
virtually
nonexistent: large
boulders and
bedrock prevalent:
cobble lacking.

1211 10

9 3 7

6 3 +

3 2 |

3. Embeddedness

Gravel. cobble and
boulder particles are
0-23% surrounded
by fine sediment

Gravel. cobble and
boulder particles are
25-50% surrounded
by fine sediment

Gravel. cobble and
boulder particles are
50-73% surrounded
by fine sediment

Gravel. cobble and
boutder particles

are more than 73%
surrounded by fine

Score sediment
12 11 10 9 8 7 6 5 4 3 -2 1
4. Channel Channelization or Some channelization  New embankments  Banks shored with
Alteration dredging absent or present. usually in present on both riprap or cenient.
. minimal; stream areas of bridge banks: +0-80% of over 8% of the
with normal, abutments: evidence stream reach stream reach is
sinuous pattern of past channeiized and channelized and
channelization but disrupted disrupted.
recent channelization
- is not present
Score
12 1l 10 9 8 7 6 5 4 3 3 !
5. Sediment Little or no Some new increase in  Moderate deposition  Heavy deposits of
Deposition enlargement of bar formation. mostly of new gravel. fine material:
istands or point bars  from coarse gravel. coarse sand on old increased bar
and less than 5% of  5-30% of the bottom  and new bars: 30- development: more
the bottom affected  affected; slight 50% of the bottom than 30% of the
by sediment deposition in pools affected: sediment bottom changing
deposition deposits at frequently. pools
obstructions. almosi sosent duc
constrictions. and 1o substantial
bends. moderate sediment
deposition of pools  deposition
prevalent.
Score
12 11 10 9 8 7 6 3 4 3 2 j




i Habitat Parameter - Category
Optimal Suboptimal Marginal Poor |
6. Frequency of occurrence of riffles  Occurrence of riffles  Occasional riffic or  Generally all flat
Riffles refatively frequent: infrequent: distance bend: botiom waler of shallow

Score

distance between
riffles divided by the
width of the stream
equals 3t0 7:
variety of habitat

between riffles
divided by the width
of the stream equals
710 15.

contours provide
some habitat:
distance between
riffles divided by the
width of the stream
1s between [5to 23,

riffles: distance
between riffles
divide by the widith
of the stream is°
25, ’

12 11 10

9 g 7

6 3 4

3 2 |

7. Channeled Flow
Status

Water reaches base
of both lower banks
and minimal
amount of channel
substrate is exposed

Water fills >75% of
the available
channel: or < 25% of
channel is exposed.

Water fills 23-75%
of the availablc
channel and/or riffle
substrates are

- mostly exposed.

Veny little water in
channel and mostl
prescnt as standing
pools.

Score
12 11 10 9 3 7 6 3 4 3 2 i
8. Bank vegetative ~ More than 90% of 70-90% of the 30-75% of the f.ess than 30% of
Protection (score the streambank streambank surfaces  stream bank the streambank
each bank) surfaces covered by covered by native surfaces covered by surfices covered by
native vegetation, - vegetation. but one vegetation: vegetation.

Note: determine lefi
or right side by
facing downstream

including trees,
understory shrubs.
or nonwoedy plants;
vegetative
disruption through
grazing or mowing
minimal or not

class of plants is not
well represented.
disruption evident
but not affecting full
plant growth
potential; more than
one-half of the

disruption obvious:
patches of bare soil
or closely cropped
vegetation CONMmon.

less than one-half of

the potential plant
stubble height

disruption of
streambank
cvident: vegetlation
has been removed
to 2 inches or less
in average stubble
hetght.

evident: almost-all potential plant Temaining.
Score LB plants allowed to stubble height
Score RB grow naturally remaining.
12 11 10 9 8 7 6 3 + 3 2 l
12 il 10 9 3 7 6 3 4 3 2 i
9. Bank Stability Banks stable: no fmoderately stable: Moderately Unstable: many

(score each bank)

evidence of erosion
or bank failure:
little potential for
furere problems

infrequent. small
areas of erosion
mostlv healed over.

unstable; up to 60%
of banks in reach
have areas of
erosion: high

eroded arcas.
obvigus bank
sloughing: 60-
100% of bank hus

Score LB erosion potential erosional scars.
Score RB during {loods.
12 1l 10 9 8 7 6 3 4 3 2 !
12 11 10 9 8 7 6 3 4 3 2 !
10. Riparian Width of riparian - Width of riparian Width of riparian Width of riparian

Vegetative Zone
(score each bank
riparian zone)

zone > 18 meters,
human activities
(i.e. parking lots.

zone [12-18 meters:
human activities have
impacted zone only

zone 8-12 meters:
humans activities
have impacted zone

zone < O meters:
little or no riparian
vegetation due to

roadbeds. clearcuts, minimaily. a great deal. human activities.
lawns. or crops have

Score LB not impacted zone.

Score RB
12 1L 10 9 3 7 ] 3 4 3 2 j
12 11 1o 9 g 7 6 3 4 5 2 !

Total Score




HABITAT ASSESSMENT FIELD DATA SHEET

DATE: TIME: SAMPLER:

SAMPLESITED =" PHOTOGRAPH = and DESCRIPTION™:

REACH DESCRIPTION:

COMMENTS:

WEATHER CONDITIONS:  Sunny  Cioudy  Partly Cloudy Rain  Snow

PHYSICAL CHARACTERIZATION
RIPARIAN ZONE  INSTREAM FEATURES

Predominant Surrounding Land Use *:
Forest Field-Pasture Agrcultural Residential Commercial Industrial Other

Local Watershed Erosion™: None Moderate Heavy

Local Watershed NPS Pollution® No evidence Some Potential Sources Obvicus Sources
Describe:

Length of Reach®: Ft

Estimated Stream Width™: Beginning of Reach Ft- Middle cf Reach_ Ft-  End of Reach

Estimated Stream Depth® Riffle Ft  Run Ft  Pool Ft

High Water Mark®: Horizontal_____ Ft Vertical  Ft

Yelocity!™: Ft Discharge!* _ Fts  Dam Present'™ Yes - No  Channeled™: Yes No

SEDIMENT/SUBSTRATE ‘

Sediment Odors™: Normal  Sewage Petroleum  Chemical Anaerobic None Other
Sediment Oils'®.  Absent Slight Moderate Profuse
Sediment Deposits’: Sludge Sawdust PaperFiber Sand  Relict Shells  Other

Are the underside of stones which are ot deeply embedded black? Yes/No

Inorganic Substrate Components' Organic Substrate Components"
%o Composition *o Composition
Substrate Tvpe Diameter in Sampling Area Substrate Tvpe Charactenstic it Sampling Aread
Bedrock Detritus Sticks. Wood.
Boulder = 236mm (10™) Coarse Plant
Cobbie 64-236mm (2.3-10M) Maternial
Gravel 2-64mm (0.1-2.5") Muck-Mud Black. Veryv Fine
Sand 0.06-2.00mm {gritty) Organie
Silt 004-.06mm
Clav <. 004 mm (shick)
WATER QUALITY
Water Temperature _____ C DO, mgl pH su NOy mgL PO  mel
Stream Type: Coldwater Warmwater Transiticn

Water Odors: Normal Sewage Petroleum  Chemicai  None  Other

Water Surface Qils:  Slick Sheen Globe Flecks None

Turbidity: Clear Slightly Turbid Turbid Opaque Water Color




STREAM VELOCITY DATA SHEET

Station Name

River School

1. Starting point description:

Dateofsurvey ___/__ [/

2. Ending point description:

3. Distance in between

4. Seconds for orange to travel: First time
Second time
Third time
Average

5. Distance in between stations
Average number of seconds equals

Continue to the Stream Discharge Data Sheet

Comments

feet

seconds
seconds
seconds

seconds

feet/second

Data recorded by

Date recorded




Stream Discharge Data Sheet

Station Name Datigofsurvey _ _/ /[
River School
1. Width of sream channet: at peginning of segment feet
at middie of segment - fem
at end of segment e feat
2. Depths across channel at:
Beginning of
test section Middle End
1 feet fest feet
= across
4
1 feet feet feet
T dCcross
2
3 across fest feet feat
4
Average depth feet
3. Stream bottom type:
O rough, loose rocks, coarse gravel or ] smooth, mud, sand, hardpan rock
4. Based on the above information, use the following formula to calculate discharge:
_wdal
Tt
r = rate of flow in cubic feet per second.
w = average width of channel section tested (average' of three measurements above).
d = average depth in feet (use average from nine measurements, three of the depth
across in three different places, above.
| = length in feet of channel section tested.
U= average time (three tests) in seconds required for float to travel length. (Use number
from Stream Velocity Data Sheet.)
a = constant whose value depends on the nature of the stream bottom:
rough, loose rocks, coarse gravel = 0.8 '
smooth, mud, sand, hardpan bedrock = 0.9
5. Discharge equals rate of flow in cubic feet per second - feet*/second

Data recorded by Date recorded




Section 2.

Water Quality



Temperature—The “why”

What:
Temperature is the warmness or coldness of water
Why:
1. Affects what organisms can live in water (chart &). Different
life stages might have different temperature requirements as
well (chart 7).
Chart &:
Temperature Examples of Life

Greater than 658° F,
20°C

Much plant life, many warm
water fish diseases. Most
bass, crappie blueaill, carp
and catfish.

Upper range (55-65° F)

less than &68° F or
20° C (Cold water)

(13-20° ¢} |

Some plant life, some fish
diseases. Saimon, trout.
Stonefly nymphs, mayfly
nymphs, _caddisﬁy larvae,
water beetles and water
striders.

Lower range
(Less than B5° F)

Trout, caddisfly larvae,
stonefly nymphs and
mayfly nymphs.

Chart 7: River Parameter Temperature Values for Brown Trout Life Cycle

Egg Fry Juvenile Aduit
Temperature Tolerant 0-15 5-2585 0-27 0-27
°C Optimal 2-13 7-15 7-19 12-19

2. The ability of water to hold oxyaen or the solubility of O,




How:

Influences:

o

Metabolism of agquatic life

Thermometer measures a change in temperature

Yaries seasonally and diurnally

Summer urban runoff
Industry

Cutting down trees
Soil erosion



Dissolved Oxygen—The “why”

What:

Dissolved oxygen s the amount of oxygen (0,) in air that isin
equilibrium with water. When 0, is in water it is in a dissolved form.

Dissolved oxygen concentrations affect what can live in water. The

necessary amount of dissoived oxygen varies with species, age and
activity. (chart &)

Chart &: Dissolved O, Values for Brown Trout Life Cycle

Eaq Fry Juvenile Adutt
oA Tolerart 3-25 3-25 3-25 3-25
0, Optimal 912 9-12 912 S-12
How:
1. Varies seasonally and diurnally.

2. The Hach kit is a modified Winkler titration or the Standard
Winkler oxidation reduction titration.

How is it measured?

The Winkler method indirectly measures dissolved oxygen by taking
advantage of how iodine reads with an acid. You added manganus
sulfate and akali iodide to *fix” the sample. Then you added sulfuric acid
to complet the “fix.”

In the presence of base (OH"),~—which is in water—dissolved oxygen
reacts with manganous ion (Mn'%) to form manganese dioxide
(equation 1). When you add acid (H+ or sulfamic acid), the manganese
dioxide will react with iodide to form iodine (equation , ,,). The amount
of iodine formed is exactly twice the amount of dissolved oxyaen
originally present in the water. So if you know the amount of iodine, you
can determine the amount of dissolved oxygen originally present. The




amount of iodine can be determined by titration with solium thiosulfate
(N;S,0,-) ( equation 4). Starch is used as the final indicator to assist
making the endpaint more consistent and reliable to see.. Starch
tumns blue if iodine is present but tums coloriess after all the iodine is
reacted with the sodimthiosulfate.

The Hach kit medifies this Winkler titration by using less sampie (60

mis ve 300 mis), not using starch as a final indicator and does not
use a class “A” buret to titrate (uses unmarked cylinder).

Chemical reactions:

1. Mn? + 20H + O, = MnO, + H,0

2 MnO, + 21" + 4H* = Mn'? 4+ I, + HO

2. L+ [ =y

4., y +25,0,2 = 50,2 + 3

For sil:npiici'ty, you may want to combine reactions
L + 25,052 = 5,02 + 20

Influence:

1 Varies with temperature, See Table 1, page 85, atmospheric
pressure (elevation). See Table 2, page 66 for velocity.

2. Organic wastes from waste water treatment, industry and
runoff. Bacteria consume O, while decomposing organic
material.



pH—The “why”
Consider that deionized water, H,0 = H* + OH

What:

1. pH ranges from O-14, pH is the measure of the hydrogen ion {H%)
concentration. The OH  is a hydroxyl ion.

Increasing Increasing
Acidity Basic

C 7 4

When pH increases in acidity, more H* is present than OH .When pH
increases in base, more OH is present than H's. Which of these
conditions are better?

2. We call charged (+) or (-) particles ions. For instance, H* or OH" is
an ion. As implied by the name, deionized water contains zero ions, .
or has equal amounts of OH” and H™. tt has a pH of seven (7).
Acidic water has more H*s than OH's and, therefore, has a pH value
that is less than seven (0-7). Basic water has more OH's than H*s
and, therefore, has a pH value greater than seven (7-14).

Chart I:



Natural water is usually between 6.5 and 9.5. {chart 1)

o

~ 12 2 logarithmic scale. For example, the difference between a pr

&, P
7 is 100: between 5-8 is 1,000.

of 5-6 is 10; beTween 2

Why:
1 pH affects what can live in water by influencing the bloods’ ability to
hold oxyaen. (chart 2}
Chart 2: pH scale.
MOST ACID NEUTRAL MOST ALKALINE
- 75 & &5 9 1 N 12 1B ¥

1 2 % 4 5 6 ©5 7

pH can affect a certain life stage of an organism. (chart 3)

-



Chare 3: River Farameter pH Values for Brown Trout Life Cycle.

Ega Fry Juvenite Adutt
pH Tolerant 5.0-2.5 B.0-85 5.0-8.5 5.0-25
pH Optimal ©.5-7.8 ©.8-78 ©.5-7.5 6.6-7.8
2. pH can influence the state of metals in water and buffering
capacity (alkalinity) of water. For example: At a pH of 3, iron is Fe®
but at a pH of 7 it changes to Fe>*.
How:
1. Litmus paper, pH pen or pH meter.
2. Fluctuates seasonally and diurnally.
Influences:
1. Acid rain from car and coal plant emissions.

2. Acid mine drainages.



Section 3.

Macro Invertebrate
Sampling



People to Contact



Reference Appendix
People, Places, Books, Artides , Web Sites and More

Citv of Boulder

City Water Hotline 413-4H20

Tammi Laninga, Water Resource Educator 413-7365
Paul Lander, Water Conservation Office 413-7407
Brad Segal, Drinking Water Program 413-7400
Water Quality General Number 413-7350

Boulder Creek Watershed Initiative

Jeff Writer, President 245-8486

Mark McCatfery, Board Member 449-3955
Larry Barber, USGS and Board Member 541-3039
Jim Disinger, BCWI Member 440-3022
Books/Articles*

Harrelson, Cheryl; etal. Stream Channel Reference Sites: An Illustrated Guide to Field
Technigues. U.S. Department of Agriculture - Rocky Mountain Forest and
Range Experiment Station, Fort Collins, CO. Report RM-245.

Jacobson, Cliff. Water, Water Everywhere: Water Quality Factors Reference Unil. Hach
Company. Loveland, CO. 1991.

Mitchell, Mark and William Stapp. Field Manual for Water Quality Monitoring. Thomas-Shore,
Inc. Dexter, MI. 1992,

Hach Company. Water Analysis Handbook. 2nd ed. Loveland, CO 1992.

Wolfe, Mary Ellen. A Landowner's Guide to Western Water Rights. Roberts Rinehart Publ.
Bouider, CO. 1996.

* Please see Attached Resource Lists of Books, Videos, and Films
for Kids, Families and Adults.

Web Pages*
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Streamteam Leader:
Stream Name:

STREAMTEAM Volunteer Log-In Sheet

Date

Activity

Number of

Number of

Call us after you’ve put in 100 hours!
A sign will be placed on your section of creek, highlighting your hard work!

Questions? Comments?
Call the Water Resource Educator at 413-7365

People Hours




STREAMTEAM Acknowledgment of Risk and Release
Please read this form carefully and be aware that in participating in STREAMTEAM activities vou will be
waiving and releasing all claims for injuries vou or your child/ward might sustain due to participation in this
program.

The STREAMTEAM program 1s organized by the City of Boulder Stormwater Quality Program.
Participants will be briefed on the explicit Streamteam duties at periodic orientations. Generally, those
participating in a creek clean-up. water quality testing or streambank restoration will come in contact with a
variety of potential risks. Thus list is by no means complete or exclusive, but includes:

{. Physical injuries related to creek clean-up, water quality testing or streambank restoration: twisted ankle,
back or neck muscle strain, being cut by glass, falling mnto the creek, tnpping on branches or tree roots;

2. Types of refuse one may come in contact with: paper trash (newspaper, office paper, paper bags);
food/beverage containers (glass, aluminum, cardboard); discarded clothing;

3 The stream corridors are used by many people: please be aware that you may come mto contact with items
that may be contaminated and should be picked up with a trowel and only when wearing heavy-duty gloves:
condoms, needles, eating utensils, animal waste, other questionable 1tems.

It is pertinent that each participant in the clean-up and restoration activities have both heavy-duty work
gloves and thick-soled work/hiking shoes or boots.

As participant or parent/guardian of a participant in the program, | recognize and acknowledge that there are
certain risks of physical injury and I agree to assume the full risk of any injuries, property damage or loss
which I or my minor child/ward may sustain as a result of participating in any and all activities connected
with or associated with the STREAMTEAM program.

1 agree to waive and relinquish all claims [ or my minor child/ward may have as a result of participating in the
program against the City of Boulder and its officers, agents, servants, and employees.

1 further agree to indemnify and hold harmless and defend the City of Boulder and its officers, agents,
servants, and emplovees from any and all claims by other parties resulting from injuries, damages, and losses
caused by me or my minor child arising out of, connected with, or in any way associated with the
STREAMTEAM Program.

In the event of any emergency, [ authorize City officials to secure from any licensed hospital, physician and/or
medical personnel any treatment deemed necessary for me or my minor child’s immediate care and agree that
I will be responsible for payment of any and all medical services rendered.

T have read and fully understand the above program details, waiver and release of all claims and permission to
secure treatment and shall not be modified orally.

Participant/Child/Ward Name
{please print) AT
Birth Date Age SexxM__F__ ué,/—_ g@{f\.l
Pl «»}«‘@?} s
Address Phone %G &

Participant/Parent/Guardian Signature




